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y^y /w&y 7^/1^— 7VK 7°ptvy^'!) ^—/i^y ^ y:/n tvi^-- 
7VK y^n tVy^'U a-/vy f ;vx-r;K y^ntVy^D 3-;kxf7k 

/Vpi-tv^H ; xfi/y^l) yV^-y y ^/V^—x/VTirT— K 
15 y 3~ /wey xf/vx- yvvrirx— K xf i/y^y a-;^;^;kx-r 
/PTtr- b> i/y ^' y n-/^ / 7 ix/vx-t/VT t F ^ x^v-y 

^ijn^i/yry^-h, x r i/y^y a^yf^y^^h, w/^ya 
— /i^eyxi^/Kx— f;vrtf- K i'sfuy^!) 3^y7^x-7/v 

20 y*y =1— /wey :x^/va-~7vvTi?-r— K 7nt°yy^y a-/^;7PtVv 
re— T-^T^fex— K y° o t°^y^y 3-/^/ 7xx;l/x— r/V'Tir'T— b# 
(D 2f©7>a- yvai— 7VV^*5vMfi ; ^ iz/VT/I'^ — i?y ^r/VT/V^ — 

;k ^f-;v7;vp-/vf y t y y^y t/v^/i-x-t^ ; y/wtr h-/K ^ 
/vf-b — /K -r/vb MJ vyxh^K yat, xy^yK/y yVv 

25 a—*, b~ *s ^>77V#$Mf, ^r^y b~^ fyfly 

ftMWnTzT ;v^—jvm<Dmr /v^-;\«DUj)\ Jf])yV*y b\ rh7^ Kp 
7;V7 y ;VTJy^—^s POE7f7W KP7;l/7y;V7;Va-/K POP7/ 

^/v^-tvk pop-POE7 , f/vx-7/K 7-a>-$v t^yyp fyy^y 
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„ pop • POE^xy x;vy~-;v^— TA^ifi&tf feti5 0 
5 K^-b y <7A, mftWt^/m., a i -t°n y Ky^/v^vs^/E 

10 fi, ^©T^tei*^ ^^7X?#tt^^-T, «© 

15 7°^ (nA h^qaS/, ^WfS/s, = N ^ y f^y ^BH?©fiM& 

3fi**ttiS5^ ; ^f-^^^A, "r^t^f, 1r9*/J>rwv^ TVi^^ 

20 Kn^^7 P PtV^^7°^#OT ! >7 0 ^^7jc#|4i^^ ; ^^/Vir/Pn-^, ~ 

^/^^^^W/VP^t h y ?A (CMC) N ^irfe/Vn— * 
% t/^P-^*f©-fe/VP- ^SS*^*^-? ; T/y=¥^M^-b y TA*% 

25 ^7°P t°U^^y /V^^T/V^V^^xK^ftif^-^^pif 
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) m<D\?~;v^7km*EMft^- ; *^fwy^^^ (#^4 2 0 
,000, 4,000, 6,000) ^(D/Ky ; *K 

? V/^i- h V tfV^^T? V K >Kyj^ y >VT % Kf©7^ U 

5 /i^jkiSterta^ ; *°y ifuw 5 ^ •v-^s^w , bti/5„ 

M©7K?#tt^^^ UTfi N ^tf^h^ K ^^AlMg (Sn B D^ 

^mxtDm^Tkmukimmn, nm^m^xtmt^^. t&x%z> 0 
15 N $ii3i*fe©-MSr^*^ r^^aett^y 3-^»ja,a U d sr-g-tp (a 

) (WJ) ^ (b) (JW§«J) t^-S^i^ («^) U 
#fc;ft3^m^£fft#Lft^^ (c) ^T?fc5zk^i^«U Hi- 

*<ate©ffi&$#f*, (a) (b) &&k<D^mm&mz.mn\sX^& 

20 <, IU^^«LTt)^V\ 

<mmmi> 

25 (1) Ig [A] : 

1, 1, 1, 3, 5, 5, 5 ■^^f/HF^n^yi 0 0 0fi^ 

mt&&wt mm) ©io%x^;^«o. ioost*S5tsrtta^ 
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»b&^#mu muz 7 4°cK%fets^fc^ i-^Ty©iT^ 

bfc 0 J; (9 t Kn v- y /Wb£Jftf-# 5 SHtoflSfSfc b^fc D «^ l 2 0 °C 

£MTbfc 0 iT^Tf> »#?J^£«bfc 0 lH^Mii^i^^^^L 

SJ« (8 5°C) ^«7R*^b^Al. 5 5«»U 3 

S*^Sr^#&L35;^fel*3lfPSrjftEEbTl 2 OtfT^HL, 1. 3 
10 KPa-?lB#MtC;bfciJffi»£ «*bfc Ufyy^lS) . 

IT, TfEte^5£ ( i ) tiZmfttpf&T V V* <f-fi>i/v 

*-y-><D$m& rua (ia) j t\^ D ) 1 3 o o&mm&wt 0 

15 ^bntc.m& (ia) ft, ^^M^-Wo«Sr^U, S^iim 
<9 V > Sr^i" § © T* & o fc 0 

( i ) 

CH 3 CH 3 CH 3 

CH 3 -Si— O— Si O Si— CH 3 

CH 3 (CH 2 ) 7 CH 3 CH 3 

(2) I@ W : 

( 1 A) 4 0 0 1 , 7*-= v ^/HttjS bXStHbM) 1 6 SC*^ i: , T 

HF2 6fM^, mM7k o. 5 KM fc<Hfc3&#, a— (^tf@) 
&7k*#*T^£te11&LfcaK **^JE8. 0MP aJCJpjELfco 

25 Wa^rtTofco 
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(3) tig {mm^wxMa^xj^ v v ytv^is) : 

±IBOXm [B] mi 9#feftfcRJ&£)»£6 CC^TJ^LTtK*^* 
2 0 °C£ XM-U U 1 . 3 K P a -C 1 R#HQfcfc>fc <0 (III) £ Bfcfe U 

mmmmmt lt, ±ib^^ ( i ) -c^^^s^^^r/v^^^y 

^f/^P^fy©» (rtiSr mm& (IB) j ii^„ ) 3 5 011^ 
io £#fc 0 

#fctbfe»fii.a (IB) &£8Kft#-?fttt©0«£:tU »3&g£fc:*3 

<WJ2> 

(1) IS [A] : 

15 i-t^7«iT, l -^^ftyi 3 6 0%m&%fe%vitz. h£k$Y 

mmmicoxm cad ^tiat, t Kn^y/Wbai^ ^ms, j« 

^©^M*5J;OT^ii (««*) »f^Srffv\ TfBte^ (ii) Xtf 

(2A) J b\^ Q ) 2 1 2 0MS^Sr#fc„ 
20 #fctLfcfeMn n n (2 A) f±, #St£SKft#HlfclK©*Mfi*^U lilfj: 

(ii) 

CH 3 CH 3 CH 3 

I I I 

CH 3 -Si— O— Si O Si— CH 3 

CH 3 (CH 2 ) 17 CH 3 CH 3 

(2) X© [B] : 

25 |lMp B n ( 1 A) Cftittlfp ( 2 A) 4 0 0 MgRfc^ffl Lfci i EWSH 
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(3) wxm (mma&mxm&zvx ^ v ?vis?xm) ■. 

5 (ii) Tf^^tlS^^^T^^tt^y ^^^v-odff-v^lSMp^ (^tl 
£ r|f$g n «p (2B) j £l/^o ) 3 4 5W^#fc 0 
l^fcilS (2B) Ji % MfeW^-«^HS:^L, f^M^ 

<«M3 > 
10 (1) ~XM [A] : 

1, 1, 1, 3, 5, 5, 5 '•fft^jvy ]} Vn*r-*rV\Z.\Xx_X, TfBfc 

^ (iii) -e^^tb^t Rnv'y/vK^t^y v^^/w^^f-:/ i ooof 
1 -■ttv-^KWx.T, 1 - Kxi?^ 7 8«**B3HEJ1 Lfc~ 
tMtt, H»Jl^M [A] ilSliiat, tKnV!)«l ^TOS 
15 , fS^^^^S^i^H^il jSW^Srfi'VV TlB^xt (iv 

fi§Jp n p (3 A) J £^5„ ) 1150fl« o 
#btb«Sp B n (3A) ft, lllfj; 

20 fl^pS (iii) 

CH 3 CH 3 CH 3 CH 3 

I / I \ / I \ I 
CH 3 -Si— O-^-Si— 0-)-(-Si— O-^-Si— CH 3 

CH 3 CH 3 H CH 3 



25 
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ih^ (iv) 

CH 3 CH 3 CH 3 CH 3 
CH 3 -Si-0-fsi-0-)^-Si-0^— Si— CH 3 

CH 3 CH 3 (CH 2 )nCH 3 CH 3 

(2) I© [B] : 

feM (1A) frftk.X®.M& OA) 4 0 0»MLfc^Mg 

( 3 ) fix© (Mto#$tX@& it** hV y V^fTM) : 
±IB©Ig CB] fc«fc!)#kftfc£j&£j&tofc#LT, HJteM l t lUft^X 
© (M^o^Ifxm^j;^ MJy tV^lg) Srff 5 - t J: 0 % XfB-fb^ 

(iv) ^^n^m^mr^/vm^v iy^^/^y^^^(omm^ (~th 

10 £ T|t$^ n (3B) J £l>5 0 ) 3 5 0 

^WJl~3^«toT#P 3 ^c*»Sf B (IB) ~ (3B) , fcitf^fUM 
15 SrffoTV^^V^lMp^ (1A) ~ (3 A) <D£*&&&\ZftiHLX$§mU Z.<D 

^ (ib) ~ Ob) r±, ^teft&^ftftzmKbtiir* m# 

20 r^L^LT, flM (1A) ~ (3 A) tt, WfrJll^gJg # % 

&B$lft{Cif:*:£*lTV^. 

<H»[|4 Mfcffl^ y-A) > 
Tf2«i:foT, ^(6)~(ll),^(l3) ^ g^^r?l# 

LT^-#m£i±Tftirf@j&# (»J&£m£#J&#) £#fc 0 f&ft (1) 

25 (2) , (4) , (5) £#11*.* iil^ £k{31J&# (3) fcfife 
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# (12) %mMi>tcb<D%mx.x7mmft*m^ 0 ^<D7m&ft%mmmmm 
x*m-ftim, fum^m^, ^mm^m^mi 

5 ( i ) mm* : mm 

(2) : 1. Ofi% 

(3) 1, 3-7Y^^ln^;5,0fi% 

(4) h Wnp-^ : 3'. Ofi% 

( 5 ) -r-^ hyy±yy: 5 . o®*% 

10 (6) ^»Jl^J;oT#btL^MMD R p (IB) 
>nm& (a 1) : 1 0. 0JCi% 

(7) =fio^ s f-jW^n^<l/^lyn^^: 6. Ofi% 

(8) t^^^f;^n7 h7^o^rt^ : 4. 0SC*% 

(9) HLB = 5. 0"Cfe!9, _bfS— ^S^: (6) ftStf !> ^-TVV^ftv/ 

15 y^-^ (fib, 5^ r 64 «^^s, r 6 \ R 65 ttp«^s, R 62 immm^ 

|3«7/^l^yl x R 63 «*ip;-f-, a = 8, b = 0 % q = 80, r = 5) 2 

. 0St% 

do) ^mmm±n b y 2 7 j (tyat/n/y ki±m) : 3 . 0 
«% 

20 (11) ^^E-7tT-h : i.ost% 

(12) ^/W^-O- : ii* 

(1 3) mn : m 
<mmm5 > 

±ffiOJ&fr (6) «M2(Cj;oT#btLfcft@n n p (2B) ^fcftSTA- 
25 ^/W«->y ^-^fflM (a 1) : 1 0. 0 Lfc £ t SWiUJfe 

<^»J6 > 

±IB©$£ (6) £ N »M3^J;oT#b^7cf*Sp n n (3B) ^b^57/V 
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^/i^tt^y =t-i/mm& U d : 1 o. ofi%^iiLfcrt^ftii 
5 N M7kmcmti, fr^&^mMum (-io~4o°o ^tt^^^feffi 

<|»7 (O/W/OI^-A) > 

TsB^fe^^oT, l&ft (1) ~ (10) tO/Wiv;V^3 i'&MKLfc 
& N (11) ~ (15) Sr^-^ffcbfctt+Bfife^fc, ±|EOO/W3i^/V^ 

(I) ^!)^x^vy«kvv'ft: 2.0|f*% 
15 (2) -<^^/I/T/V^-/V : 6. Ofi% 

( 3 ) «/^7 7 : 12.0 5C*% 

(4) 7ir y ^ : 3. 0«4% 

(5) % >E-T±T~ h : 1. Ofi% 

(6) -ftf^ifek : M 

20 (7) 1, 3^fV>^!)n^;5.0fl°/o 

(8) 7^3/i,t>f : 0. 5ft*% 

(9) T/^f-ls : 2. 0M% 

(10) 7iy^x^;-/v : jgi 

(II) HLB = 3.5Tffc!5, ±f3-« (6) T?** £ ft 5 # JJ a:— 7VV» 
25 i/IIa-y ({IL, R M {ip<^-yvS, R 5 \ R 66 te^/Vg, R 62 ^^#jg 

^t^^T/l^-l^S, R 63 }^^^-, a = 10 N b = 4 % q = 3 0 0, r = 
10) : 2 . 0 ft 4% 

(12) ^mmm±mm v y 3 s j (t^Ht/w? Kttssi) =3.0 
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(13) f'bt^'JWV u<<V#*SVL-%-y-l/ : 3. Ofi% 

d4) mmmi^x^mhtitcmm^ (ib) 

-ytlD°p (a 1) : 8. Oft*% 
5 ( 1 5 ) : « 

<&6g0!l8> 

_h!B<7»&# (i4) MM2iaot#^fctip B n (2B) a^ftsr 

/I^A^tt yflfp ( a 1 ) : 8 . 0 ff *% «H Ufcri: 

10 

±IB©fife# (14) «M3^J;o-C#btLfcS^fn (3B) i»&!fe5T 
=*-vft§Jp n n (al) : 8. 0ft%i:i5Lfc^ t^lili 

15 |§0^(^^^7KM?UWt:TO) ^ ^r^m, GMflK (WfU$, £ote°« 

<mmmio (w/oify^^y->'SJ) > 

TIBO&^fcftoT, (1) ~ (5) 5°C^WLfc 0 

20 ffc^ *MSfifc# (6) ~ (1 2) ^U-C5 5°C(dP?llfc 0 JfcV^ < 

/OSx-7/^3 ^fcftSlM'** y -v£(J£#fc 0 

25 (1) t f%**?-A'*/p v^VWn^r^y : 9. 5li% 

(2) HLB = 2.5ffcl ±SB-jRS; (6) ti^5#!)^T/Hlt-y 
ya-^ (III, 5^ R 64 (i^^/VS, R 6 \ R 65 ^^/^ R 62 teJ**» 
t3©7;^uyl, R 63 {i7k^-7-, a = 10, b = 0 N q = 4 0 CU r=8 
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) : 3. 5«i% 
(3) s(y~fu tV^y/ V— h : 1.0fi% 

( 4 ) 7/^ ^T/V =3 -A-/ * * 7 /l^-f /V (IMS) : 3 . 5 ff *% 
(5) »JliuJ;oT#^fcfl D B n (IB) ^b/^r/^/Utt^^- 
5 >"&M& (a 1) : 2. Ofi% 

(e) nmt-.nn 

(7) /V : 5.0fl% 

(8) i^T" h y ?A : 0. 8ff4% 

(9) ^/^^>^tf^/V/jfy^- : 0. 3fM:% 
10 ( 1 0 ) p Hill : }IA 

(i d mmv.mm. 

(1 2) 

<MMffl l l > 

±!S<DJ&# (5) Wj21Ci;ot#bMI D B n (2B) ^W57/V 
15 Mtt^Da-ySifp (al) : 2. 0«*%«HLfc^t^{t^»J 
1 0 ^iiat, W/Olxv/^a^^/iSt^^ y-^JSr#fc 0 
<»1 2 > 

±ib©^ (5) mmm3\c^oxnhtitcmm^ ob) ^^^t/v 

df/P»^y n^-ySSp p n (a 1) : 2. Oft%OTlfcr i^tt^J 
20 10t»U, W/Olxv/l/i?a V^kfrSf-^*^ y-^!|^#fc 0 

»J1 0~1 2JcJ;!9#btLfeW/0^^/v^3^fo*5f->'^^y*- 

1 0~4 0°C) fr&tf Zftfc£femz.&frT^it 0 

25 < mmm 1 3 (w/ o » y - > 

TlBCO^^oT, ?fc*B$# (1) ~ (10) &$ft£U 6 5~7 0°C^q 
IfiUfco fc^ 7.Kffi$5> (11) ~ (12) £6 5-7 0 o Crt^Lfc o &V^T? 
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(1) iffi^^^v^y ^n^f-y (^A^c) : 1.0«% 
5 (2) fXt^/Vi/p oXiy^v'P^f-y : 1 2. 0lf% 

( 3 ) mmm naotib ftfcftWn (ib) a> k ft 5 r^^/vSte^ y => - 

yffMn B B (a 1) : 1 2. 0 «% 

(4) H L B = 6 . 0"efe ! 9 s ±|B-^ (6) £ ft 5 # 0 TV^ttv- 
y a-y (flU CT, R 64 te^A-S, R 61 , R 65 f±^^i, R 62 ^*^ 

10 R 63 fl^^7VS, a = 7, b = 0, q = 8 5 s r = 8) : 

1 . 5 Jf A% 

( 5 ) 7 J y y7/V3-;V : 0 . 7 5 Sf*% 

(6) *y^77y^yt!) y : 1. 7 5^4% 

(7) fcfVy^y 3— /V : 5.0St4% 

15 (8) HLB=1.0tfcU, ±fS-^ ( 6 ) T**§ft5 # V ^*-?A>W&.f 
y^-> (fB.U ^ R 64 ^^g, R 6 \ R 65 fi^^S, R 62 «^*JI^ 
mZ(DT;U*uym, R 6 W:fvV^ a = 0, b = 13, q = 4, r = 2) : 
3. 0ftl:% 

(9) SWV (MT-1 0 07^^) : 8.0fi% 
20 (10) /<=7^ : 0. 2ft*% 

(1 1) mmyk ■ 5 4. 6ft4% 

(12) h y -7 a : 0.2 mm% 
<mmmi 4> 

-bfB©^ (3) £ N iWJ2iaoT#^felip n p (2B) i>&457;V 
25 dr/W^fty y ^ -y»D n n ( a 1 ) : 1 2 . 0 l^tc^k 

Ml 3i»tt, W/OlW^g ^bftSfy^^ y - ^Sr#fc„ 
<»J1 5> 

_L1E©J&£ (3) It, »M3fc:j;or#feftfcltMp n n (3B) ^&457/> 
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^/v«vy *->mm& (a i) -.12. o«*%^«bfcr b&mzmm 

Ml 3^itlt, w/Oliv/V^g ^fcftSf^^ y-^iJSr#fc 0 

mmmi 3~i 5tj; i5#bti?tw/oiiY;i/v? 3 y^b^st^^ 
5 off , #t^\ immtKom^^ mjm^mri, t^^u^mm (- 

1 0~4 0°C) K&VZ>®zft%femZ-mftX^tc 0 
10 Tfi]ffl£^i3 0 
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l. TfB-il^ (l) -e^^tu^t Fvi/V/vmtttfV fr*y**fy 

, T1B-JK:* (2) fri%m®:*0.T/v*svmmtfV 
5 SXS CA] ; 

5X@ [B] 
io -jrs: CD 




-To ) 

15 -jRS; (2) 

CH 3 CH 3 CH 3 CH 3 

r 3 — Si— o— (-Si — O-W-Si — cA — Si — R 3 
CH 3 CH 3 R CH 3 

ifcli^f^SU mj3±D<nH:, -jRsS; (1) ©JtJIt IrI tTffcSo *&L 



20 2. Xg [A] M&V^T, 1, 1, 1, 3, 5, 5, 5 -^7*9 * Y V >S 
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v^-f-yb, ^SSc4~l stDa-Jrv? ji/k&t K & is V MWfo 
tfckV, TIB-jR:* (3) T#^§ W*iT/^/«^ y i?^ f;^yo 

5 -jR:* (3) 

CH 3 CH 3 CH 3 
CH 3 -Si— O— Si— O-Si— CH 3 
CH 3 R 2 CH 3 

[5^, R 2 «, (2) <7)£»i^!Cl?&5o ] 

3. XfM [B] <DfflX@*5«fctJ5/^^^XSt LT, St^iT/^/V» 

15 5. MM 1 7^1g«M 3 ofa^^ 

T^^mm y ^^i/n*v>mm&*^&mM 0.1-95 «%, c 

20 b ) H L B ©jit^ 7 «T<7?M^«J 0 . 1-25 JC4%£5£-0* ( c ) 7R 4 . 9 ~ 
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